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Terminology vs. ontologyTerminology vs. ontology

Terminological resourcesTerminological resources
Collections of termsCollections of terms
(e.g., controlled (e.g., controlled 
vocabularies)vocabularies)

Useful for Useful for indexing indexing andand
annotationannotation

MeSHMeSH, GO, GO

Ontological resourcesOntological resources
Collections ofCollections of

kinds of entities kinds of entities 
(substances, qualities, (substances, qualities, 
processes)processes)

relations among themrelations among them

Useful for Useful for reasoningreasoning

UMLS Semantic Network, UMLS Semantic Network, 
SNOMED CTSNOMED CT

Ontological gradient



Animals in ontological resources
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Animals in the biomedical literatureAnimals in the biomedical literature

Check tags in MEDLINE citationsCheck tags in MEDLINE citations
General: General: AnimalsAnimals, Comparative Study, , Comparative Study, HumansHumans,,
In Vitro, PregnancyIn Vitro, Pregnancy

Specific animalsSpecific animals

Others: Age groups, Gender, Chronologic tagsOthers: Age groups, Gender, Chronologic tags

RatsGuinea Pigs

RabbitsDogs

MiceChick Embryo

HamstersCattle



14Lister Hill National Center for Biomedical CommunicationsLister Hill National Center for Biomedical CommunicationsLister Hill National Center for Biomedical Communications

Example from MEDLINEExample from MEDLINE
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Animals in Animals in MeSHMeSH
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Mice in Mice in MeSHMeSH

…
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Mice in UMLSMice in UMLS
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Mice in UMLSMice in UMLS



Other (ontological) resources
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Open Biological Open Biological OntologiesOntologies (OBO)(OBO)

Extended family of the Gene Ontology (GO)Extended family of the Gene Ontology (GO)

Collaborative developmentCollaborative development
http://http://obo.sourceforge.netobo.sourceforge.net//

National Center for Biomedical OntologyNational Center for Biomedical Ontology
http://http://bioontology.orgbioontology.org//







Some issues
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Ontology vs. formalismOntology vs. formalism

Ontology languagesOntology languages
OWLOWL

ProtProtééggéé

Markup languagesMarkup languages
(format/syntax for exchanging data)(format/syntax for exchanging data)

CellMLCellML

MAGEMAGE--MLML
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Ontology and granularityOntology and granularity

The information represented in most The information represented in most ontologiesontologies
may not be finemay not be fine--grained enough for some grained enough for some 
biological applicationsbiological applications

StrainStrain

……

OntologiesOntologies: represent : represent classesclasses of entitiesof entities
vs.vs.
Biological experiments: refer to Biological experiments: refer to instancesinstances
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Phenotype Phenotype ontologiesontologies

Emerging Emerging ontologiesontologies

FineFine--grainedgrained
AttributesAttributes

Relative AgeRelative Age

Carbohydrate Concentration Carbohydrate Concentration 

ValuesValues
RoundRound

Tactile Tactile HyperresponsiveHyperresponsive

Multiple organismsMultiple organisms

Examples from PATO



27Lister Hill National Center for Biomedical CommunicationsLister Hill National Center for Biomedical CommunicationsLister Hill National Center for Biomedical Communications

Information integration through ontologyInformation integration through ontology

Biomedical
literature

Biomedical
literature

Genome
annotations
Genome

annotations

Model
organisms

Model
organisms

Genetic
knowledge bases

Genetic
knowledge bases

Clinical
repositories

Clinical
repositories

Other
subdomains

Other
subdomains

AnatomyAnatomy

ontology



Medical
Ontology
Research

Olivier BodenreiderOlivier Bodenreider

Lister Hill National CenterLister Hill National Center
for Biomedical Communicationsfor Biomedical Communications
Bethesda, Maryland Bethesda, Maryland -- USAUSA

Contact:Contact:
Web:Web:

olivier@nlm.nih.govolivier@nlm.nih.gov
mor.nlm.nih.govmor.nlm.nih.gov


